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An Update on the Stony Brook University Ensenble
Forecast System

Brian A. Colle and Matthew Jones
Institute for Terrestrial and Planetary Atnospheres
Stony Brook University, State University of New York, Stony Brook,
New Yor k

Jeffrey S. Tongue
NOAA/ N5 Forecast Office, Upton, New York

Since the spring of 2003, Stony Brook University (SBU has been
running an 18-nenber MVb ensenble down to 12-km grid spacing over the
Northeast United States for the 0000 UTC cycle using the Penn State
Uni versi ty- NCAR Mesoscal e Mddel (Mwb). This work, which is partially
supported by COVET, is in collaboration with NOAA/ National Wather
Service (NWS), Weather Forecast Ofices (WGOs) at Upton, NY, M.
Holly, NJ, and Taunton, MA, as well as the NW Northeast River
Forecast Center and the NWS Eastern Region.

The ensenble has included 12 different physics-based nmenbers (three
boundary Ilayer and four convective paraneterization schemes - 12
combi nati ons) using the National Centers for Environnmental Prediction
(NCEP) Eta grids for initial and boundary conditions. The additional
six (6) menbers are different nodel initializations fromthe 2100 UTC
NCEFP' s short-range ensenble forecast system Eta breds at the 0000 UTC
G obal Forecast System One can view the ensenble nmenber output and
statistics at http://fractus. nsrc. sunysb. edu/ mbrte.

This talk notivates the use of this ensenble system with a few case
exanmples, such as the heavy precipitation associated wth Jeanne
(Septenmber 2004) over southern New England. Some changes to the
ensenble system are also discussed in light of sone verification
results. For exanple, the MRF PBL nenbers were 3-4 °K too warm at the
surface around the @lf Stream which led to Mvb forecast problens
with the Decenber 2003 nor-easters. As a result, several bug fixes and
the TOGA-COARE surface flux algorithm were put into the SBU MF
version in January 2004. This has reduced the warm bias over water by

over 50% In order to correct for nodel biases, nodel output
statistics (MOS) has been constructed for each ensenble nenber for the
warm season. Sonme prelimnary results from this MOS effort wll be
shown.



The Weat her and Research Forecasting (WRF) nodel was introduced to the
0000 UTC ensenble in the sumer of 2004. The WRF is run down to 12-km
grid spacing over the Northeast U S. using simlar physics to the MV
control nenber (Grell convective paraneterization, MRF PBL, and sinple
ice mcrophysics). This talk will present sonme WRF exanples as well as
plans to diversify the ensenble with additional WRF nmenbers.



Utilization of the Stony Brook University Mesoscal e
Ensenbl e System at WFO s and RFC s

Jeffrey S. Tongue
NOAA/ NW5, Weat her Forecast O fice, Upton, New York

Robert Shedd
NOAA/ NW5, \Weat her Forecast O fice, Taunton, Mssachusetts

A Cooperative Program for Operational Meteorology, Education and
Training (COVET) collaborative effort between the National Wather
Service (NW5) and Stony Brook University (SBU) is exam ning the val ue
of a short term nesoscal e ensenbl e forecast system for operational use
at NWs offices. Ofices involved in the COVET funded effort include
the NW5 Weat her Forecast O fices at Upton, NY, Munt Holly, NJ and
Taunton, MA, as well as, the Northeast River Forecast Center (NERFC)
and Eastern Regi on Headquarters. The system uses the Penn State/ NCAR
nesoscal e nmodel (MVb) run with various physics and initial condition
options. The results/output fromthe nodel are posted on the internet
at http://fractus.nsrc.sunysb. edu/mbrte and ingested into AWPS for
operational use and eval uati on.

The precipitation fields from the Mvb runs routinely show a high
degree of wvariability. While forecasters can quickly junp to the
ensenble nean for a solution, exam nation of individual runs allows
the forecaster to understand and incorporate the variability involved

in their forecast process. For exanple, at the NERFC, they utilize
the precipitation and surface tenperature grids from each of the Mb
ensenbl e nmenbers to generate short term hydrol ogi c ensenble at several

f or ecast | ocati ons. These are converted into basin average
precipitation and tenperature. Using the ensenble streanflow
prediction processes with the NWS River Forecast System each of the
precipitation and tenperature tinme series generate a hydrologic
forecast ensenble nmenber. Statistical analysis procedures are used to
generate probabilistic hydrologic forecast products for the next two

days. These graphical products, which display a possible range of
river stage in the future, are made avail able on a denpbnstration basis
on the NERFC web site. Currently, this denonstration includes

forecasts at four locations, but it is planned to increase this nunber
in the near future.

This presentation will discuss and denonstrate how the NW5 is using
the SBU ensenbl e forecast system operationally and how operational NWS
forecasters are learning to incorporate the information from it into
their local portion of the National Digital Forecast Database.
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Verification of the Stony Brook Ensenbl e Forecast
System

Matt hew Jones and Brian A Colle
Institute for Terrestrial and Planetary Atnobspheres,
Stony Brook University, State University of New York,
St ony Brook, New York

Jeffrey S. Tongue
NOAA/ N5 Weat her Forecast O fice, Upton, New York

The Stony Brook University Short-Range Ensenble Forecast (SBU SREF)
system has been running operationally since May 2003 at 36- and 12-km
grid spacing over the Eastern and Northeast United States for the 0000
UTC cycle using the MVb (http://fractus. nsrc. sunysb. edu/ mbrte).

Verification has been conpleted for the 18-nenber SBU SREF system for
both the warm (April-Septenber, 2003) and cool (Cctober 2003-March,
2004) seasons. Ensenbl e-nmean forecasts have smmller errors for sea-
| evel pressure and 10-nmeter wind direction than the individual menbers
for all forecast hours when averaged over either the warm or cool
season. However, for 2-mtenperature and 10-m wi nd speed, the ensenble
nmean is only the best nenber on average during the day. At night many
nmenbers have a warm and hi gh wi ndspeed bias at the surface; therefore,
the ensenble nean retains a significant bias. Sinmlarly, during the
day the significant 2m noist bias in the Eta PBL hurts the ensenble
mean.

The average nodel skill at the surface varies nore with changes in
nodel physics than with initial condition perturbations during both
warm and cool seasons, which highlights the need to include nodel

physics variations in the ensenble system |In fact, the physics
ensenbl e-nean shows greater skill on average than the initial
condition ensenble-nean for nost surface paraneters during both
seasons. In addition, the 12-km ensenble-nmean skill is conparable to

that of higher resolution 4-km forecasts, even those initialized 12-h
later (1200 UTC).

The SBU SREF system has sone ability to predict skill of the ensenbl e-
nean and represent forecast wuncertainty by a correlation between
ensenbl e spread and errors of the ensenble-nean. The wusability of
ensenbl e spread varies significantly between surface paraneters due to
persistent biases in the conponent nenbers of the ensenble. Thi s
usability wvaries from little or no representation of forecast
uncertainty (e.g. 2-nmeter tenperature) to good representation of
forecast uncertainty (e.g. 10-neter wi nd direction).

The SBU ensenbl e-nean al so outperforns each individual nmenmber for 24-
hour precipitation (24P) as neasured by an equitable threat score
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(ETS) for the warm and cool seasons. The ensenbl e-nean 24P
overpredicts precipitation at |low thresholds, while it underpredicts
at higher thresholds (> 20 mm) due to the snoothing of the ensenble-
mean field. Since a |large subset of nenbers has a simlar 24P bias,
the nost-probable category (MPC) field is not nmore skillful than the
ensenbl e- nean. Probabilistic precipitation produced by the SBU SREF
system is nore skillful than climtol ogy, and forecast probabilities
have good reliability for npst precipitation threshol ds.

A bias calibration with a 14-day training w ndow reduces ensenble
error by 10-40% for strongly biased surface paraneters, t hus
notivating incorporation of calibrated tenperature, humdity, and w nd
speed fields into the real-tinme data stream for the NWS.
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H gh- Resol uti on Sinul ati ons of the 25 Decenber
2002 Banded Snowstorm using Eta, MVb, and WRF

Davi d R Novak
NOAA/ NW5 East ern Regi on Headquarters, Bohenia, New York

Brian A. Colle
Institute for Terrestrial and Planetary Atnospheres
Stony Brook University, State University of New York, Stony Brook,
New Yor k

Dani el Keyser
Department of Earth and At mospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

The 25 Decenber 2002 (Christmas Day) snowstorm was a historic snowfall
event for central and eastern New York State, wth storm total
snowfal | accumul ati ons exceeding 75 cm (29.5 in.) in mny |ocations.
These extrene snowfall accunul ations were due largely to the formation
of an intense nesoscal e snowband, found in the comm-head region of a
rapidly deepening cyclone along the northeast U S. coast. This study
will explore the capabilities of high-resolution nodels to sinulate
the devel opnent of banded precipitation in this case. Conparisons
between the operational NCEP Eta nodel, fifth-generation Pennsylvania
State University—NCAR Mesoscale Mbdel (MVb), and the Wather and
Research Forecasting nmodel (WRF) will be presented.

The operational Eta, MV, and WRF nodels were run at 12 km hori zontal
resolution and were initialized at 0000 UTC 25 Decenber 2002 -
approximately 19 h before band developnent. All three nodels
accurately predicted rapid cyclogenesis with forecast surface cyclone
tracks within 50 km of the observed track; however, the npdels
underpredicted the cyclone intensification, exhibiting cyclone central
pressure errors as great as 12, 10 and 3 nmb for the Eta, Mvb, and WRF
nodel s, respectively. Despite various strengths of the surface
cyclone, all three nodels exhibited band developnment in central New
York within 2 h of the observed tinme. Although the timng of band
devel opment was relatively accurate, band formation was as nuch as 100
km too far southeast and band dissipation occurred 2-3 h prematurely
in all three nodel forecasts.

Rapid Update Cycle analyses showed that the observed band devel oped
northwest of the surface cyclone as the nmidlevel low formed in
association wth secondary cyclogenesis along the <coast. Strong
front ogenesi s devel oped within the deformation zone just north of the

deepening mdlevel 1low, which is consistent wth clinatological
studi es of banded precipitation in northeast U S. cyclones. Al three
nodel runs capt ured this evol uti on, and exhi bi t ed m dl evel

frontogenesis maxima on the order of 10 °C 100 km* h™, oriented
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parallel to the sinulated band. Assessnment of the noist symretric
stability in all three nopdel forecasts showed slantwi se neutrality
above the frontogenesis maxi num wth saturation equivalent potential
vorticity values less than 0.25 Potential Vorticity Units. A narrow,
sl opi ng ascent maxi mum exceeding 0.5 m s™! was found on the equatorward
side of the frontogenesis maxi num Although one mght expect the
forecast band to be directly beneath the maxi num ascent, all three

nodels forecast the band 20-40 km further northwest. It is
hypot hesi zed t hat factors such as precipitation drift and
precipitation lofting may account for at least part of this

di spl acenent in the nodel forecasts and presumably in the rea
at nosphere.

This case shows that high-resolution nodels are capable of sinulating
the physical processes governing the evolution of nesoscale bands.
Further research is planned to explore the common band position and
timng errors noted in the nodel runs, mcrophysical aspects of the
observed and sinulated band, as well as the general predictability of
nesoscal e banded precipitation.
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Systemati c and Random Errors in Operational Forecasts
by the UK Met O fice d obal Model

Ti m Hewson
UK Met OFfice, Exeter, England

A primary focal point of forecaster activity is the identification of
likely errors — systematic or random — in nunerical nodel output, and
correcting or adjusting for these in issued forecast guidance. This
requires at the outset an understanding of each npdel’s error
characteristics, and this talk will address this, specifically for the
Met OFfice’s operational forecast nodel, first [looking at bulk
statistics, and then focusing on systematic biases - in particular
those that relate to hazardous weather in the NE of the North Anerican
continent. As regards skill in predicting surface pressure and upper
Il evel height fields in the Northern Hem sphere extratropics the Met
Ofice global nodel is currently second only to ECMAF, wth the
American GFS nodel in third place. Milti-npodel error plots will be
briefly presented, with indications also of some regional and seasonal
differences (one key seasonal difference is that during the sunmer
months the GFS nodel is elevated to second place). Overall there is a
strong argunment for giving high weight to Met Ofice nodel forecasts,
especially as availability of the usually superior ECMAF runs can be
relatively limted in North America.

Systematic biases in Mt Ofice nodel forecasts occur in different
paraneters, and on different tenporal and spatial scales. These need
to be allowed for, and include: net global precipitation exceeds
observed precipitation by about 30% handling of cyclonic systens,
nunber of nodest cyclones and frontal waves reduces with forecast |ead
time, the greatest discrepancies occurring near |and-water boundaries
such as around the Geat Lakes and near the Eastern Seaboard, the
handling of extra-tropical transitions, wherein the bogussing nethod
used can lead to large errors if there is marked system accel eration
surface winds over the NE US, which are systematically too light the
diurnal cycle in convection, which is handled poorly the inland
penetration of winter-time marine convection, which is |acking, and
which neans |ake effect events wll generally be mssed the soi
noi sture analysis, which is reset to clinmatol ogy every Wednesday; this
can adversely inpact npist convection, cloudiness and tenperatures
after periods of anomalous rainfall an inability to clear fog in light
wind conditions, which can lead to depressed surface tenperatures at
certain tines of the year orographic precipitation and the rain-shadow
effect, both of which reduced when a new nodel fornulation with highly
snoot hed orography was introduced.

Such errors will be discussed in nmore detail, neking reference to any
research activities currently ainmed at addressing them
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The Good, the Bad, and the Ugly:
Nunerical Prediction for Hurricane
Juan (2003)

Ron McTaggart-Cowan and Lance F. Bosart
Department of Earth and At nmospheric Sciences, University at Al bany,
State University of New York

John Gyakum
MG Il University, Mntreal, Quebec, Canada

The range of accuracy of the nunerical weather prediction (NAP)
gui dance for the Ilandfall of Hurricane Juan (2003), from nearly
perfect to nearly useless, motivates a study of the NW forecast
errors on 28-29 Septenber 2003 in the eastern North Atlantic.

Although the forecasts issued over the period were of very high
quality, this is primarily because of the diligence of the
forecasters, and not related to the reliability of the nunerical
predictions provided to them by the North Anmerican operational centers
and the research comunity. A bifurcation in the forecast fields from
various centers and institutes occurred beginning with the 0000 UTC
run of 28 Septenber, and continuing until landfall just after 0000 UTC
on 29 Septenber. The GFS (NCEP), Eta (NCEP), CGEM (Canadi an
Met eorol ogi cal Centre; CMC), and M2 (MG II) forecast npodels all
showed an extrenmely weak (m ninum SLP above 1000 hPa) remmant vortex
nmovi ng north-northwestward into the Gulf of Maine and nerging with a
di abatical | y-devel oped surface |ow offshore. The GFS uses a vortex-
rel ocati on schenme, the Eta a vortex bogus, and the GEM and MC2 are run
on CMC analyses that contain no enhanced vortex. The UK Met Ofice
operational, the GFDL, and the NOGAPS (US Navy) forecast npdels all
ran a small-scale hurricane-like vortex directly into Nova Scotia and
verified very well for this case. The UKMO nobdel wuses synthetic
observations to enhance structures in poorly-forecasted areas during
the analysis cycle and both the G-DL and NOGAPS nopdel use advanced
i deal i zed vortex bogusing in their initial conditions.

The quality of the McGII M2 forecast is found to be significantly
enhanced using a bogusing technique sinmilar to that wused in the
initialization of the successful forecast nodels. A verification of
the inproved forecast is presented along with a discussion of the need
for operational quality control of the background fields in the
analysis cycle and for proper representation of strong, snmall-scale
tropical vortices.
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Custom zation of a Mesoscal e Nunmerical Wat her
Predi ction System for
Transportation Applications

LIl oyd A. Treinish and Anthony P. Praino
| BM Thomas J. WAtson Research Center, Yorktown Heights, New York

A wide variety of operations in the transportation industry are
weat her sensitive to local conditions in the short-term (3 to 36

hour s) . Typically, they are reactive due to wunavailability of
appropriate predicted data at this tenmporal and spatial scale. Hence,
the optimzation that is applied to these processes to enable

proactive efforts wutilize weither historical weather data as a
predictor of trends or the results of synoptic-scale weather npdels.

VWhile near-real-tine assessment of observations of current weather
conditions may have the appropriate geographic locality, by its very
nat ur e is only directly suitabl e for reactive response

Alternatively, mesoscale nunerical weather nopdels operating at higher
resolution in space and time with nore detailed physics my offer
greater precision and accuracy within a limted geographic region for
problens with short-term weather sensitivity.

Such forecasts can be used for conpetitive advantage or to inprove
operational efficiency and safety. In particular, they appear to be
well suited toward inproving econom c and safety factors of concern to
state and local highway adm nistrations. They are also relevant to
other state and |ocal agencies responsible for emergency nmnagenent
due to the effects of severe weather. Anmong others, such factors
relate to routine and energency planning for snow (e.g., renoval, crew
and equi prrent depl oynent, selection of deicing material), road repair,
mai nt enance and construction, repair of downed power |lines and trees
due to severe wi nds, evacuation from and other precautions for areas
of potential flooding, etc.

To address these issues, we build wupon our earlier work, the
i npl ement ati on of an operational testbed, dubbed "Deep Thunder". This
prototype provides nested 24-hour forecasts for the New York City
nmetropolitan area to 1 km resolution, which are updated twi ce daily.

The work began with building a capability sufficient for operational

use. In particular, the goal is to provide weather forecasts at a
| evel of precision and fast enough to address specific business
probl ens. Hence, the focus has been on high-performance conputing,
vi sual i zati on, and automation while designing, evaluating and

optim zing an integrated system that includes receiving and processing
data, nodeling, and post-processing analysis and dissem nation. Par t
of the rationale for this focus is practicality. G ven the tine-
critical nature of weather-sensitive business decisions, if the
weat her prediction can not be conpleted fast enough, then it has no
val ue.
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Such predictive sinmulations need to be conpleted at |east an order of

magni tude faster than real-tine. But rapid conputation is
insufficient if the results can not be easily and quickly utilized
Thus, a variety of fixed and hi ghly interactive flexible

visual i zati ons have al so been inplenmented. They range from techni ques
to enable nore effective analysis to strategies focused on the
applications of the forecasts.

The concept behind Deep Thunder in this context is clearly to be
compl ementary to what the National Wather Service (NWS) does and to
| everage their investnment in making data, both observations and
nodel s, avail abl e. It is therefore also conplenentary to the
depl oynent of Road Weather Information System (RWS) stations by state
hi ghway adninistrations to nonitor real-time weather conditions along

r oads. The idea, however, is to have highly focused nodeling by
geography with a greater level of precision and detail than what is
ordinarily avail able. Therefore, we wll review our particular
architectural approach and inplenmentation as well as the justification
and inplications for various design choices. Then we will outline how
this approach enabled custonization for problens associated wth
transportation applications as well as discuss the specific
cust om zati ons. Finally, we will present some results concerning the

ef fectiveness of such nodeling capabilities for these applications.

18



The Long-Lived MCV of 11-13 June 2003 duri ng BAMEX

Thonmas J. Gal arneau, Jr. and Lance F. Bosart
Department of Earth and At nmospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

An unusually strong subtropical jet (STJ) prevailed during the period
5-14 June 2003, in conjunction with the field phase of the Bow Echo
and Mesoscal e Convective Vortex Experinment (BAMEX). A noteworthy
aspect of this period was the variety of organized convective systens
over the southern and central Plains and M ssissippi Valley. These
convective systens appear to be spawned by transient disturbances
enbedded within the STJ. Many of these convective disturbances
generated Mesoscale Convective Vorticies (MVs), some of which were
| ong-lived.

A particularly long-lived MCV formed over Cklahoma near 0600 UTC 11
June at the northern end of a squall line that was triggered by a
transi ent disturbance enbedded within the STJ. This MCV could be
tracked northeastward to Lake Erie by 0000 UTC 13 June. The purpose
of this presentation is to docunent the life cycle and structural
evolution of this MCV. This MCV was noteworthy for: (a) upshear tilt,
(b) growi ng upscale, (c) reorganizing convection, and (d) acquiring
frontal structure.
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The Structure and C i matol ogy of Boundary Layer W nds
I n the Southeast United States and its Relationship to
Noct urnal Tornado Epi sodes

Alicia C Wsula and Lance F. Bosart
Department of Earth and At nmospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

Russell S. Schneider, Steven J. Wiss, Robert H Johns,
NOAA/ NW5s St orm Prediction Center, Norman Okl ahoma

Ceoffrey S. Mani kin,
NOAA/ NW5 Hydr onet eor ol ogi cal Prediction Center, National Centers for
Envi ronnental Prediction, Canp Springs, Maryland

Patrick Wl sh
NOAA/ N\W5s Weat her Forecast O fice, Jacksonville, Florida

This talk will report on the results of a conprehensive study of cool
season tornadoes in the southeast United States. Previ ous research
has shown that there is a relatively high frequency of tornadoes in
the overnight to early-norning hours during the cool season in the
Sout heast, particularly in areas close to the Gulf of Mxico. In
fact, nost strong and violent tornadoes (F2 or greater) in Florida
occur during the cool season, associated with extratropical cyclones.
The cause of this nighttinme nmaxi mum during the winter nonths is not
wel | understood, and one focus of this research will be on gaining a
better understanding of the causes of this phenonenon.

Previ ous research in the devel opnent of severe weather scenarios al ong
the Gulf coast has al so docunented the inportance of return flow warm
nmoi st tropical air inland from the @l f, which my comence several
days after the passage of a cold front into the Gulf. The warm Loop
Current in the Gulf also can increase fluxes of heat and noisture into
this return flow air, whi ch can | ead to rapid air nmass
destabi lizati on. It has also been shown, however, that forecasting
the trajectories of return flow air is difficult, and that operational
nunerical prediction nmodels are not able to accurately forecast the
nodi fi cation of the boundary layer (partially due to |lack of data over
the @ulf), which can be inportant in determining the severe weather
potential over the Southeast.
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Conmposite results of this study suggest that nocturnal cool-season
tornado episodes in the Southeast are associated with a stronger m d-
| evel trough and upper-level jet than their daytine counterparts, as
well as stronger flow and nore nmoisture in the lowlevels (i.e., 850
hPa and bel ow). This talk will report on the results of current
research, in which we wuse boundary layer w nd/tenperature data
(including surface, radiosonde, and pilot balloon) to exanine the
climtol ogical structure of the boundary layer in the Southeast, as

well as the boundary Ilayer structure prior to and during tornado
epi sodes. The diurnal variation of the lowlevel winds near the Gulf
coast will be examined to determine if there is evidence of nore

backed surface winds than further inland (particularly during the
overni ght hours), which would increase the |owlevel directional shear
and contribute to a nore favorable environment for supercell
devel opnent near the immediate Gulf Coast. Additionally, use of pilot
bal | oon and radi osonde data will be nmade to exanine the |lowlevel (0-3
km) wi nd shear profiles in the vicinity of nocturnal tornado episodes.
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A Statistical and Synoptic O i matol ogi cal Anal ysis of
United States Heat Waves

Scott C. Runyon and Lance F. Bosart
Department of Earth and At nospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

Al t hough heat wave fatalities conprise a large portion of national
weat her-rel ated deaths annually, they remain a relatively understudied
weat her phenomenon within the neteorol ogi cal research conmunity. Wth
the goal of inproving forecasts of these high-inpact weather events,
this study presents a synoptic clinmatology of regional heat waves in

the United States. A detailed statistical analysis showing the
frequency, duration, and intensity of heat waves wll also be
pr esent ed.

A persistent high tenperature anonmaly was considered to be a heat wave
if, for at least three consecutive days, high tenperatures at a
station exceeded the climtol ogical 97.5 percentile tenperature
(approximating a two standard deviation anonaly). Heat waves were
defined as regional when they occurred sinultaneously at two or nore
cities within a National Cimtic Data Center (NCDC) standard region
Percentiles were used in place of standard devi ation anonmalies because
it was found that hgh tenperatures in nobst cities are not normally
distributed. Heat waves were identified using a dataset of daily high
tenperatures over a 54-year period from January 1948 to Decenber 2001
retrieved from NCDC Daily Surface Dataset. In order to identify
tenporal trends in heat wave frequency, annual and decadal tinme series
of both high tenperature events and any days exceeding the 84
percentile (approxinmating a one standard deviation anomaly) and 97.5
percentile will be shown.

Statistical analysis shows that, for nobst cities, high tenperatures
nmore than two standard deviations below normal are nore frequent than
daily highs greater than two standard deviations above nornal.
Prelimnary research also indicates that heat waves are nost frequent
in southern and southeastern regions of the country, with the fewest
heat waves occurring across the Inter-nountain Wst. Conposite
anal yses in progress will help to explain region-to-region differences
in the synoptic character of heat waves.
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Warm Season C i mat ol ogy of Convective Evol ution Over
the Coastal Northeast United States

M chael Charles and Brian A Colle
Institute for Terrestrial and Planetary Atnospheres, Stony Brook
Uni versity, Stony Brook, New York

Jeffrey S. Tongue
NOAA/ NW5, Weat her Forecast O fice, Upton, New York

The rapid evolution of convective systens approaching the coastal
metropolitan region of New York City (NYC) is a significant forecast
pr obl em The purpose of this study is to show the distribution and
evol uti on of sumrertime convection over the coastal Northeast U S. in
order to inprove the forecasting of severe weather. This study
constructs a cloud to ground lightning climtol ogy over the Northeast,
a conposite of the synoptic-scale flow, and a few case exanpl es.

A five-year (2000-2004) climatology of cloud to ground |ightning data
was conpiled for June and August over the Northeastern U S. During
some years (2000 and 2004) there was a mninum in lightning strikes
along the coast in June as conpared to interior |ocations, which
suggests that the relatively cool and nore stable narine boundary
| ayer (MBL) weakened the convection. However, sonme years did not show
much marine inpact in June (2002 and 2003); therefore, there may be
other factors that helped to maintain convection near the coast, such
as baroclinic forcing and instability aloft.

To begin separating these factors, lightning cases were defined as
t hose days that New Jersey, southeast New York or Connecticut received
>10 lightning strikes. These were then divided into two types of
convection: frontally forced (£100 km ahead of a cold front or £200
km ahead of a warm front) and non-frontally-forced. For the non-
frontally-forced cases, a distinct gradient in strikes exists near the
coast in June and August, suggesting that non-frontally-forced
convection frequently weakens as it interacts with the MWL. 1In
contrast, the frontally-forced cases have little decrease in |ightning
toward the coast.

To relate the results with upper-level flow, NCEP/NCAR reanal yses of
700mb nont hly nean heights from June and August were anal yzed. The
climatol ogical average flow reginme for June is nearly zonal aloft over
the Northeast. This occurred in June 2000, 2001 and 2004, and was
associated with a significant coastal gradient in |ightning. However,
when there was an anomal ous trough over northern New Engl and (June
2002) or an upstreamtrough centered over the Geat Lakes (June 2003),
whi ch were associated with several frontal events, there was a
signi fi cant ampbunt of coastal 1ightning.
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A few case exanples will be presented to illustrate the different
types of convection. Future work wll involve examning convective
node (organi zed/long-lived convection vs. disorganized/short-1lived

convection) as a possible factor in lightning distribution, as well as
nesoscal e nodel sinul ations of events.
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The August 9, 2001 Lake Breeze Severe Weat her Event
Across New York and Western New Engl and

Thomas A. Wasul a

NOAA/ NW5, Weat her Forecast O fice, Al bany, New York

Lake breeze initiated thunderstorms are quite conmopn across western
and central New York. Cccasionally, the |lake breeze boundaries
mgrate eastward from off Lakes Ontario and Erie across the Mhawk
Vall ey, Catskills and Adirondacks into extreme eastern New York and
western New Engl and. Severe thunderstorns produci ng damagi ng wi nds in
excess of 50 knots (58 nph), large hail (greater than 1.9 cn) or even
t ornadoes may occur froma | ake breeze boundary.

An unusually strong |ake breeze boundary noved across western and
central New York into the Al bany forecast area during the md to late
afternoon on 9 August 2001. New York and New England were |ocated in

the warm sector of a very hot and humd air nmss. Aft er noon
tenperatures exceeded 35°C over portions of western and central New
Yor k. Surface dewpoints were well in excess of 20°C over npbst of the

region. A cold front was slowy pushing eastward through the western
Great Lakes region in the afternoon. Soundi ng anal yses from 1200 UTC
9 AUG and 0000 UTC 10 AUG at KBUF and KALB indicated a | arge amount of
instability over the region with surface based convective avail able
energy (SBCAPE) val ues exceeding 2500 J kg! Wnd profiles showed 0-6
km shear values of about 30 knots with primarily west/northwesterly
fl ow between 700 hPa and 500 hPa from the 1200 UTC soundi ng at KALB.
The flow backed to the southwest in the nid-levels by the md to late
afternoon with a 250 hPa 60 knot jet streak nmoving over upstate New
Yor k. A cluster of severe thunderstornms fired east of Lake Ontario
along the |ake breeze boundary after 2000 UTC and caused extensive
wind damage in the Mhawk Valley, Adirondacks, the Lake GCeorge
Saratoga region and Southern Vernont between 2200 UTC AUG 9 and 0100
UTC AUG 10. Numerous trees and power poles were knocked down, as
well as a few hail reports up to 5.0 cm occurred.

This talk will exanmine the synoptic and nesoscale environment that
caused the lake breeze initiated severe weather over New York and
western New Engl and. Data used in this analysis will include surface

and upper air observations, satellite imagery, and KENX WSR-88D dat a.
Al so, 40-km RUC and 80-km ETA initialized nodel data will be shown in
the presentation.
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Getting Ready for Wnter: An NCEP Update

Louis W Uccellin
NOAA/ Nat i onal Centers for Environnental Prediction
Camp Springs, Mryl and

In this presentation, recent forecast advances at NCEP that span the
spectrum from seasonal clinmate prediction, to 6-10 forecasts, to
ensenbl ed based 1-3 day forecasts will be presented with a focus on
the application of forecasting winter weather. The talk wll

hi ghlight: 1) the recent inplenentation of |and-ocean-atnosphere
coupl ed dynam c "Cimate Forecast Systeni; 2) the recent inprovenents
in 6-10 day and day 8-14 forecasts based on CDC s "reforecast
technique"; 3) a creation of a Wnter Wather Desk that works with the
new y energi ng Short Range Ensenbl e Forecast (SREF) system and uses a
"col | aborative" forecast process to foster a productive interaction
bet ween HPC and the NWS | ocal forecast offices in support of the NWS
wi nter watches and warnings produced by the WFGs t hroughout the
country. Updates on the NCEP conputer suite, building status and
ot her issues will also be provided.
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AW PS Radar and Warning Strategies Using Miultiple
Wor kspaces

Josh Kor ot ky
NOAA/ NW5, Weat her Forecast O fice, Pittsburgh, Pennsylvania

Ef fective warning operations require a strategy for visualizing,
or gani zi ng, and wusing large volunes of data (e.g., radar,
observations, satellite inmagery, nunerical nodel output, etc.), while
si mul taneously creating and dissemnating tinme critical warnings and
statenments. Miltiple workspaces (each with a uniquely configured
Di splay 2 Di nensional (D2D) can be set up to display information for a
variety of severe weather hazards concurrently, including separate
di spl ays for generating warnings (WarnGen) and products (Watch Warning
Advi sory (WM)).

WArni ng environnments can becone rapidly conplex. Miintaining high
situation awareness (SA) requires an ability to 1) display al
relevant information on all relevant scal es sinultaneously, 2) screen
and prioritize relative threats and storns, 3) nmnage numerous tasks
and applications easily (e.g., Advanced Wather Interactive Processing
System (AWPS) Procedures, radar sumary tables, radar One Tine
Requests, the System for Convective Analysis [SCAN, Flash Flood
Monitoring and Prediction software [FFMP], and 4) issue/dissem nate
warni ngs and other products wthout disturbing other critical data
di spl ays.

This presentation illustrates AWPS radar detection and warning
strategies usi ng mul tiple wor kspaces. Oper ati onal Tenpl at es
dermonstrate how individual workspaces can be configured to nonitor 1)
radar signatures of severe weather and flash floods, 2) radar evidence
of immnent tornadoes and damaging wnd, 3) satellite inagery,
observations, nmesoscale analysis, nodel forecast graphics, and 4)
generate and dissenmnate warnings and other products. Mul tiple
wor kspace strategies allow considerably nore data to be displayed,
with nmuch | ess data display manipulation (e.g., swapping of D2D panes
and | oadi ng new data into D2D panes).

In addition to nultiple workspaces, this presentation will denonstrate
how to effectively manage nunerous D2D tasks unique to each workspace.
Ef fective task managenent elimnates the need to search for w ndows
t hat di sappear behind the main D2D wi ndow. A combination of nmultiple
wor kspaces and efficient task nmnagenent allows nore tine to
concentrate on severe weather detection and warni ng operations.
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Operational Urban Mesonet-Driven Mddel for Honel and
Def ense Applications

Mark C. Beaubien
Yankee Environnental Systens, Turners Falls, Massachusetts

Wil e urban nmesonets have been setup in recent years, linking data
toplume dispersion nodels in real time for operational purposes has
only recently been attenpted. This talk covers work done for the
Denocratic National Convention in Boston during the sumer of 2004.
Ten rooftop-munted neteorological stations provided realtine wnd
speed and direction to a central receiver, linked to the Defense
Threat Reduction Agency's Hazard Prediction and Assessnment Model
(HPAC) .

HPAC was originally developed as a tool for force protection in the
mlitary but is now being used by enmergency responders to for civilian
evacuations after a domestic attack. An independent real tine wi nd nap
was al so provided. Model-data interaction and 'lessons |learned will
be discussed. Core technology used in Boston was a spin off funded by
NOAA' s Smal | Busi ness | nnovation Research program
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Frantic About Frances, 9 Septenber 2004

Richard HA Grumm Joseph Vallini, and M chael Dangelo
NOAA/ NW5, Weat her Forecast Ofice, State Coll ege, Pennsylvania

The remmants of hurricane Frances brought heavy rains to the Md-
Atlantic and OChio Valley on 8-9 Septenmber 2004. The heavi est rainfal
over Pennsylvania was from the center of the State westward toward
Chio. Heavy rains affected Chio, New York, and nany States to the
south. Though the storm was no longer a hurricane as it nopved across
western Pennsylvania, its deep |low pressure center and broad cyclonic
circulation made it a powerful storm

Hurri cane Frances spent nuch of Jlate August and early Septenber
| umbering westward toward Florida. It peaked as a category four storm
but weakened considerably before making landfall in Florida. The storm
crossed the Florida Peninsula, entering the Gulf of Mexico north of
Tanpa. The storm than reentered the United States in the Florida

panhandl e and worked its way northward. The inflow bands associ at ed
with this large cyclonic circulation produced tornadoes in its path
while it was a hurricane and a tropical storm In all Ilikelihood, the

storm produced the single |largest tornado outbreak in history for the
state of South Carolina. The storm |lunbered into Pennsylvania on the
evening of 8 Septenber 2004 and entered western New York during the
nor ni ng hours of 9 Septenber 2004.

The nost significant threat from “Frances” was the potential for heavy
rainfall. Due to its weakened nature, it was not considered a problem
for wind and severe weather, though the potential for severe weather
and tornadoes is always a potential threat fromtropical stornms as the
move through the region as experienced wth Hurricane Fran in
Sept enber of 1996. Fran made landfall in North Carolina around 830 PM
5 Septenber 1996. Fran brought heavy rains and sone severe weather on
the evening hours of Friday 6 Septenmber 1996 into early Saturday.

O her recent hurricanes to bring wind and or rain to Pennsylvania
i nclude hurricane Floyd on 16 Septenber 1999 and |sabelle 18 Septenber
2003. Isabelle brought strong wi nds and heavy rains to portions of
Pennsyl vani a.

Frances was the second tropical systemto put the region under the gun

for heavy rainfall. Earlier, in August, Hurricane Charley was thought
to have the potential to produce heavy rains in Pennsylvania and al ong
the Md-Atlantic coastal regions. Unli ke lunbering Frances, Charley

zi pped out of the Gulf of Mexico south of Tanpa, Florida late in the
afternoon of 13 August 2004, crossed the Florida Peninsula, passing
near Ol ando and then raced up the East Coast. The storm was off the
Del marva Peni nsul a bye the evening of 14 August 2004. In addition to
its rapid novenent, Charley was a conpact stormrelative to Frances.
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The storns had one significant thing in comon; both were forecast to
nmove nmuch slower than observed by the NCEP stepped terrain (ETA)
nodel . In both events, the ensenble prediction systens (EPS) and the
G obal Forecast System (GFS) out perforned the ETA in the forecasts of
the storms novenent. The slow forecasts in the ETA likely contributed
to the perceived threat for heavy rainfall with Charley which never
materialized in Pennsylvania or the Md-Atlantic region.

This paper wll docunent the heavy rains associated with hurricane
Frances in Pennsylvania. The goal is to show where the rain fell and
how the storm was predicted by the NCEP forecast npdels. This storm
provides and interesting contrast to the poorly forecast rainfall with
hurri cane Charl ey.
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An Overview of the Tropical Cyclone-Induced Flooding in
Central New York and Northeast Pennsylvania in 2004

M chael S. Evans
NOAA/ NW5, Weat her Forecast O fice, Binghanmton, New York

An overview of four tropical weather systens that produced substanti al
flooding in central New York and/or northeast Pennsylvania in 2004 is
presented. The magnitude and | ocation of the flooding associated with
each stormis sunmarized. In addition, the precipitation distribution
patterns associated with each storm are conpared and contrasted, and
are related to the large-scale flow pattern and to surface cycl one and
frontal systemlocations and tracks.

Recent coll aborative research done at the National Wather Service in
Taunton, M, and the State University of New York at Albany has
focused on identifying flow patterns and topographic features that
nmodul ate patterns of heavy rainfall associated with tropical cyclones.

The observations from this study are conpared to observations from
that research, to test whether or not the aforenentioned research can
be applied to central New York and northeast Pennsylvania. In
addition, the observations from this study are conpared to findings
from other research on convective flash flooding not necessarily
related to tropical cyclones. Specifically, relationships between
heavy precipitation, and features such as upper-tropospheric jet
entrance regions, |ower-tropospheric wi nd maxim, equivalent potential

tenperature advection, instability, and topography are exam ned for
each storm Utimately this research can provide insight about
environments associated wth tropical cyclone-induced flooding in
central New York and northeast Pennsylvania, which wll inprove

forecasts and war ni ngs.
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28 August 2004 Fl ash Flood in Addi son County Vernont

Gregory Hanson and Paul Sisson
NOAA/ NW5, Weat her Forecast O fice, Burlington, Vernont

Sumer Flash floods in Vernont are arguably the npbst substantial
weat her threat to lives and property in the Burlington county warning
and forecast area. Heavy rains from thunderstorns over the steep
slopes of the Geen nountains can bring fast run off and flash
f1 oodi ng. Alnost all of the presidentially declared disasters in
Vernmont are a result of flooding.

On Saturday 28 August 2004, a nearly stationary thunderstorm produced
as nmuch as seven inches of rain between 2100 UTC and 2400 UTC in
eastern Addison County Vernont along the west slopes of the G een
Mount ai ns. Flash flooding resulted in the towns of Bristol and New
Haven. Little Oter Creek and the New Haven river flooded; however,
much of the damage occurred in overland flow of runoff before it
entered any stream channel s.

At 500 hPa, the northeastern United States was under a |ong wave ridge
with a shortwave trough moving through the ridge. At the surface, a
stationary front was located in the Saint Lawence Valley into
southern Quebec, while a trough of |ow pressure, an old outflow
boundary, was orientated east-west across central Vernont, and acted
as the surface based focus for thunderstorm devel opnent and
conti nuation.

Deep tropospheric noisture and instability was present at the surface,
dew points were in the lower 70s °F, and precipitable water val ues
were 1.5 to 1.75 inches with the higher values over the southern Lake
Chanmplain valley. Surface based Convective Avail able Potential Energy
(CAPE) values were 400 to 800 J kg* with the higher values centered in
the Chanpl ain valley. The thunderstorns devel oped and were sustained
in the area of the highest gradient of CAPE and not in the CAPE
maxi mum

The surface boundary provided |low | evel convergence of warm noist air
to initiate convection. The Vertical Azimuth Display (VAD) Wnd
Profile display fromthe Wather Surveillance Radar-1988 Doppler (WSR-
88D) located in Colchester, Vernont (KCXX) Ilocated north of the
surface boundary showed northerly winds in the boundary |ayer. Through
the md |levels however, the flow was westerly, and was representative
of the flow over Addison County. The 500 hPa steering flow from the
west was parallel to the surface boundary, and acted to keep
convection regeneration on the surface boundary. The westerly flow
was perpendicular to the western slopes of Vernont’'s Green Muntains.
In this area, in 5 mles the terrain rises from around 300 feet nean
sea level (MSL) in the Oter Creek Valley to 2000 feet MSL in the
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Hogback WMbuntains and South WNbuntain. The upsl ope conponent Iikely
aided in initiating and sustaining the convection.

The synoptic setting for this event resenbled the classical synoptic
and nesoscal e nodel of neso-high heavy rain events, with a surface
boundary south of the main boundary, w nds aloft parallel to the
surface boundary, and a weak 500 hPa short wave noving through the
| arge scal e ridge.

An overview of the flash flood event, including surface, upper air,
nodel , radar data, and FFMP output wll be presented Radar trends and
differences in rainfall estinates between nei ghboring WSR-88Ds wi Il be

shown. The utility of FFMP output will be discussed, in light of the
limtations shown in the WSR-88D precipitation processing.
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WAar m Season Extrene Quantitative Precipitation
Forecasting for the Burlington, Vernont Regi on

Margaret Kinmball, John R Gyakum and Eyad Attall ah
MG Il University, Mntreal, Quebec, Canada

Paul A. Sisson
NOAA/ NW5, Weat her Forecast O fice, Burlington, Vernont

The problem of quantitative precipitation forecasting (QPF) continues
to be a challenge. Large-scale nunerical guidance is helpful, but
i mprovenments in QPFs have lagged those of the 500 hPa height
forecasts. Substantial warm season precipitation events include those
t hat are associated wth forner tropical cycl ones, nesoscal e
convective systenms, or relatively weak baroclinic zones associated
with el evated convection. Exanples of recent heavy precipitation cases
resulting in devastating flooding and a Presidential declaration of
Di saster are the 12 June 2002, flooding in northeast VT and the 27
June 1998, flooding in the Geen Muntains of Vernont. This study
focuses on predicting extreme warm season precipitation anounts for
t he conpl ex topography in the Burlington, Vernmont (BTV) region.

Regi onal scale events were identified fromrainfall data including BTV
and other surrounding stations. The unified precipitation data set
(UPD), a gridded data set available from Climte Diagnostics Center
(CDC) that includes cooperative observing stations precipitation
anounts, was used. Cooperative observers report 24-h totals at 1200
UTC, the Burlington station data was chosen to correspond with the
nmet hod of reporting of the cooperative stations. The UPD was used to
elimnate events attributed to isolated smmll-scale convection over
Burlington, |eaving regional scale precipitation events (greater area

extent) in the Burlington area for study.

The daily maximum precipitation at any grid point in the region
bounded by 43.50-45.00 deg N latitude and 74.25-72.00 deg W | ongitude
for June, July, and August for the 50-year period from 1948 to 1998
were considered. The nean and standard deviation of the precipitation
were cal cul ated, and categories for the cases were identified fromthe
statistics. Extreme cases were represented by 1200 UTC 24-h totals
exceeding 2 standard deviations above the nean or greater than 37 mm
(1.45 in). Heavy cases were those between 1 and 2 standard devi ations
above the nean, or 24-37 mm (0.95-1.45 in). Moderate cases were those
between 0.5 and 1 standard deviations above the nean, or 18-24 mm
(0.70-0.95 in). To insure independence anbong the events, a separation
of at least 7 days between cases was i nposed.



During the 50-year period, using the stipulation of a 7-day
separation, we found 53 extreme cases, 94 heavy cases, and 61 noderate
cases. Extrene events, which are rare, were preferentially elinnated
fromthe nore common heavy events. In addition, dates before 1963 were
elimnated owing to the poor quality of the avail able NCEP reanal ysis.
To create conposites conparable to the extreme cases, the same nunbers
(53) of heavy and noderate cases were used and were chosen at random

The National Centers for Environnmental Prediction (NCEP) reanalysis
and 30 year climatologies were used to construct conposites of each
intensity category. A conposite field, anomaly from clinatol ogy, and
statistical significance were plotted for standard neteorol ogical
vari abl es. Fields investigated include sea |evel pressure, 500 hPa
hei ghts, 1000-500 hPa thickness, precipitable water, Showalter and
Coupling Indices, and dynani c tropopause hei ght and wi nd.

Prelimnary conposites from the extrene, heavy, and noderate
categories and selected cases will be presented. The categories will
be conpared to each other and clinmatology. The selected cases wll
illustrate the variability of the areal precipitation distribution.
Through the identification of |l|arge-scale anomalous circulation
precursors to warm season precipitation events in and near the
Burlington, VT forecast region, it is expected that forecasters wll
be able to recognize the intensity of an event in advance and inprove
forecast and warning |lead tines.
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The I nportance of Real -Tinme Data During an Operati onal
Ri ver Fl ood Event

Ron Hor wood
NOAA/ NW5, Weat her Forecast O fice, Taunton, Massachusetts

From 13-14 April 2004, a storm system dunped 2 to 5 inches of rain
across a large portion of southern New England as well as over nobst of
Long Island in southeastern New York State. The heaviest rainfall
occurred across eastern Long |sland, southern Connecticut and Rhode
I sl and.

The National Wather Service’'s (NWS) Northeast River Forecast Center
(NERFC) provides river forecast guidance to Wather Forecast Ofices
(WO across New England and New York State to aid them in the
i ssuance of river forecasts and warnings. To provide accurate river

f or ecast gui dance, the NERFC depends on tinely and accurate
hydr onet eor ol ogi cal information including observed and forecast
rai nfall anounts, observed snow water equivalents, observed and

forecast tenperatures, observed river stages and observed reservoir
el evations. This data is input into the National Wather Service River
Forecast System (NWBRFS), which produces forecasts of river |evels out
2 to 3 days into the future.

This presentation will show how a break in the accurate chain of data
resulted in significant challenges trying to forecast flood |evels
that occurred along the Pawtuxet River in Rhode Island during this
particul ar event. Speci fically, i naccurate data from Scituate
reservoir gave forecasters the inpression that a large portion of the
runoff into the Pawtuxet River watershed was being controlled, when in
fact, significant amounts of water were exiting the Scituate reservoir
directly into the upper reaches of the Pawtuxet River, adding to river
flow and stage downstream at the NERFC forecast point at Cranston,
Rhode | sl and.
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Cool - Season Reginme Transition and Its | npact on
Precipitation in the Northeast

Heat her Archanbault, Lance F. Bosart, Daniel Keyser, Anantha Aiyyer
Department of Earth and At nmospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

Ri chard Grumm
NOAA/ NW5, Weat her Forecast Ofice, State Coll ege, Pennsylvani a

Past research has pointed to a relationship between cycl ogenesis and
rearrangenment of the large-scale flow, and synoptic conventional
W sdom suggests that high-inpact weather events are associated wth
| arge-scale regime transition. Motivated by these considerations, and
as part of the CSTAR Program at the University at Albany, we
i nvestigate cool-season regine changes inpacting the northeastern
United States froma synoptic clinatol ogical perspective.

Daily indices representing the North Atlantic Gscillation (NAO and
the Pacific—North Anmerican (PNA) pattern, generated from the National
Centers for Environnental Predi ction (NCEP)/Nati onal Center for
At nrospheric Research (NCAR) reanalysis dataset, were used to define
weat her regi nes objectively. Upon exam ning the temporal variability
of the indices, regine transition was defined to be a tel econnection
phase change (i.e., a change from negative to positive phase or
positive to negative phase) of nore than two standard deviations over
a seven-day period. Climatological precipitation anomalies over the
Nort heast during regine transitions were then calculated from the NCEP
Unified Precipitation Dataset.

Regime transitions from positive to negative NAO are shown to
correspond to enhanced precipitation in the Northeast, especially in
Decenmber, January, and February, while reginme transitions from
negative to positive PNA are linked to enhanced precipitation in
Novenber, March, and April.

Rel ati onships between regine transition and precipitation wll be
interpreted using conposites of characteristic thermal and dynamni cal
forcing during reginme transitions. Synoptic precursors will also be
identified in order to inprove forecast skill of precipitation in the

Nort heast during | arge-scale flow reconfigurations.
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Cycl ogenesi s and Upper-Level Jet Streaks and their
| nfl uence on the Low Level Jet

Kei th Wagner, Lance F. Bosart, and Dani el Keyser
Department of Earth and At nospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

The lowlevel jet (LLJ) has long been tied to increased nocturnal
t hunderstorm activity across the Geat Plains of the United States.
The classic explanation of the Plains LLJ is that it is driven by a
combination of diurnally varying differential heating over sloping
terrain and diurnally varying boundary l|ayer frictional coupling and
decoupling. These physical processes conbine to maxinize the strength
of the LLJ at night and into the early norning hours. However,
Uccellini (1980), in a reexanmnation of some LLJ cases from Bonner
(1966), along with cases from|lzum (1964), Hoecker (1963), and Newton
(1956), found that in sone of those cases the LLJ appeared to be
coupl ed dynamically to upper-tropospheric features. |In this study, we
reexanine Uccellini’'s findings by neans of conposite maps produced
fromthe National Centers for Environnmental Prediction/National Center
for Atnospheric Research (NCEP/NCAR) gridded reanalysis data, which
were unavailable at the tinme of his study.

Fifteen cases of the Geat Plains LLJ studied by Uccellini were
reanal yzed using the NCEP/ NCAR gridded data sets. O these 15 cases,
only three were found to have the classic diurnal pattern for LLJ
formati on consisting of a strong ridge over the front range of the

Rockies with weak upper-level flow. The other 12 cases show a
progressive trough over the Rockies wth wupper-level jet streaks
propagati ng eastward over the LLJ. In these 12 cases, there is a

general pattern of |eeside cyclogenesis north of the LLJ.

To illustrate the effects that upper-level jet streaks and |eeside
cycl ogenesis have on the LLJ, a case from 23 April 1961, was
reanal yzed using the NCEP/ NCAR gridded datasets. This case features
an intensifying |owlevel cyclone north of the LLJ and an eastward
propagati ng upper-level jet streak, which allows the pressure gradient
across the Plains to increase. In response, the intensity and position

of the LLJ do not vary diurnally. Instead, the LLJ nmaintains its
strength and propagates eastward, suggesting that it is coupled
dynam cally to upper-tropospheric features. Possi bl e applications of
these findings to Northeast LLJs will be discussed.
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The May 11, 2003 Severe Weat her Null Case Across the
Nort heastern and Md-Atlantic States

M chael L. Jurewicz, Sr., Mchael Evans, and M chael Cenpa
NOAA/ NW5, Weat her Forecast O fice, Binghanmton, New York

St even Rogowski
NOAA/ NW5, Weat her Forecast Office, Sterling, Virginia

An approaching cold front was expected to produce an outbreak of
severe thunderstorns and tornadoes across the Northeastern and M d-
Atlantic states from New York to Virginia during the afternoon and
early evening of May 11, 2003. The initial Tornado Watch issuance by
the National Wather Service (NWS) Storm Prediction Center (SPC)
descri bed the potential event as a “particularly dangerous situation”
due to an wunusually potent conbination of instability, strong |ow

| evel shear, and forcing. Despite these expectations, occurrences of
severe weather were limted to tw weak tornadoes, several funne
clouds, and a few reports of strong winds and hail in New York and

nort hern Pennsyl vani a.

There was a significant history of severe thunderstorns and tornadoes
across the central United States for several days prior to May 11 (May

7-10). Synoptic and nesoscale settings over the Mdwest on My 10
are conpared to those of May 11, over the eastern United States in
order to identify notable simlarities and differences. The degree

of lowlevel shear was simlar on both days, indicating that the w nd
shear profiles on the 11'" were supportive of severe, organized |inear
convective systens and/or supercells. However, the strong shear on
May 10'", was well balanced by substantial convective available
potential energy (CAPE), while the CAPE on the 11'" was much less, due
in part to the presence of a strong md-tropospheric capping
inversion. |In addition, evidence is shown that a deep |ayer of |arge-
scale forcing for ascent occurred with the stornms over the M dwest on
May 10'", while the forcing for upward notion was restricted to the

| owner -troposphere on the 11'" Meanwhi |l e, strong subsidence was
i ndicated over the nid-troposphere on the 11'" associated with the
cap. Several possible reasons for the developnent of this cap are

outli ned. Thermal and noisture paraneters within the boundary | ayers
of the warm sector environments on My 10'" and 11'" are also
contr ast ed.

Nurerical nodel performance over the eastern states on My 11, is
assessed. M ddl e and upper-tropospheric jet streak features were
m splaced by the nodels, leading to an incorrect forecast of where the
st rongest j et i nduced vertical notions would devel op. The

nm spl acenent of the jet induced subsidence likely led to errors in the
strength and placenment of the cap, while forecast errors regarding the
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jet induced ascent resulted in problens assessing associated factors
such as the ampbunt of destabilization and forcing for convection.

Lastly, radar inmagery from New York State and Pennsylvania on May 11,

is investigated. This data showed that a few thunderstornms over
central New York and northeast Pennsyl vani a devel oped significant | ow
| evel rotation, however there was little associated severe weather.

It is hypothesized that one reason for the lack of severe weather was
that weak updrafts associated with the storns could not support strong
reflectivity cores aloft. Anot her possible factor was that the warm
sector associated with this event was very narrow. As a result, the
rotating storns that developed within the warm sector quickly noved
east of the warm sector into a region where the | ower-troposphere was
relatively stable. The lowlevel stability may have been sufficient
to keep strong winds from reaching the surface, and nay have i nhibited
t or nadogenesi s.
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Cool Season 500 hPa Cutoff Cycl ones;
Precipitation Distribution and a Case Study

Ant hony Fracasso, Lance F. Bosart, and Daniel Keyser
Department of Earth and At nospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

M chael Evans
NOAA/ NW5, Weat her Forecast O fice, Johnson City, New York

Cutoff cyclones pose a challenge to forecasters, especially in the
nort heastern United States. A climatol ogy of cool season (Cctober-—
May) cutoff cyclones has been produced for the period 1948-1998 using
the gridded reanalysis datasets available from the National Centers
for Environnmental Prediction/National Center for Atnospheric Research
(NCEP/ NCAR). The NCEP Unified Precipitation Dataset (UPD), a once-
daily (1200-1200 UTC) gridded precipitation dataset available on a
0.25 deg grid, also has been used to construct nonthly precipitation
maps for all cases where a cutoff cyclone was present in the northeast
US and vicinity. The purpose of this presentation is to use these
datasets to diagnose and understand the distribution of precipitation
associated with the passage of cutoff cyclones in the Northeast by
nmeans of conposite and case studies, and to determ ne whether there
are characteristic precipitation signals associated with particular
cutof f cycl one tracks.

The average daily precipitation anpbunts were conpared to climatol ogy,
showing a variation from about 30% to over 60% from Qctober to My of
the clinmatological precipitation throughout the Northeast associated
with cutoff cyclones. A 19-year (1980-1998) subset of the dataset was
used to subjectively choose cutoffs that foll owed one of four favored
tracks near the Northeast (Md-Atlantic, Southwest, Cipper, and
Hudson Bay). Average daily precipitation maps for all cutoffs within
a track for the entire cool season (except Miy) were then produced.
Al so, stormrelative maps were constructed for each track using storns
that fell within or close to the US border, showing the previous 24 h

average cunul ative precipitation. M d-Atlantic and Southwest type
cutoffs produce the nobst precipitation, while Cipper and Hudson Bay
type cutoffs are typically much drier. Sout hwest cutoffs focus their

precipitation far to the east of the cutoff track, while the other
three types focus their precipitation closer to the track.

A case study of a cutoff cyclone from late My 2003, initially
representative of a Southwest cutoff, was conducted. The cutoff
tracked across the Geat Lakes, becane nearly stationary, and then
| ooped cyclonically around and passed through Pennsylvania, New York
State, and then northern New Engl and. Al t hough heavy rains were
forecast for nobst of the Northeast, sone |ocations received well under
25 mm while other areas received closer to 100 mm over a period of
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about one week. The structure and evolution of this cutoff cyclone
and its associated precipitation shield were exam ned. A key finding
is that vorticity maxim rotating around the periphery of the cutoff
seem to be the best indicator of where significant precipitation wll
fall, especially when the cutoff is nearly stationary and quasi-

bar ot r opi c.
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Forecasting Eastern United States Wnter Storns:
Are W Getting Better and Way ?

Jeff S. Wl dstreicher
NOAA/ NW5 East ern Regi on Headquarters, Bohenia, New York

An analysis of wnter storm warning verification statistics for
Nati onal Weather Service (NW5) Ofices across the Eastern United
States for the w nter seasons of 1993-94 through 2003-04 wll be
present ed. This analysis showed that in addition to steady
i nprovenents in the probability of detection (POD) and false alarm
ratios (FAR), a substantial 48% increase in average lead tinme of
winter storm warnings has occurred during the last several wnters
(from around 12.5 hours during the latter 1990s to 18.5 hours during
2003-04) .

To assess the reasons for these inproved verification scores, a nunber
of factors that inpact the forecast and warning performance of NWS
offices for winter stornms will be explored, including: col |l aborative
applied research and inplenentation into operations; training
activities; computer system advances and software devel opnent;
i mprovenents in nunerical weather prediction systens; changes in
operational procedures; efforts to increase collaboration within the
forecast process; and climate inpacts (e.g., event frequencies and
| arge scale weather regines). I nteractions between these various
factors will also be exam ned.

To further exam ne the inpact of collaborative research activities on
winter storm warning performance, results of an analysis of the
verification scores for the Northeast U S. offices involved in the
State University of New York (SUNY)-Albany Collaborative Science,
Technol ogy, and Applied Research Program (CSTAR-1) research project
will also be presented.
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An Exam nation of Mesoscal e Factors which I nfluence the
Precipitation Distribution of Landfalling Tropical
Cycl ones

Alan F. Srock, Lance F. Bosart, and John Ml inari
Departnent of Earth and At nospheric Sciences
Uni versity at Al bany, State University of New York
Al bany, New Yor k

Landfalling tropical cyclones (TCs) provide a challenging forecast
problem especially regarding mejor threats |ike storm surge, high
wi nds, and heavy rainfall. Storm surge and strong winds are fairly
predictable in relation to the storm center, and weaken rapidly with
i ncreasing distance from the core of the circulation. However, the
precipitation structure associated with a landfalling TC does not fit
any specific nodel, and is nore likely to have maxima far renoved from

the main circul ation. Mesoscal e phenonena such as coastal fronts,
orographi ¢ enhancenent, and <cold air daming can have a narked
i nfluence on the aerial precipitation coverage. Coastal fronts tend

to concentrate precipitation along and to the cold side of the
boundary, orographi c enhancenment adds a |ifting mechani sm for enhanced
precipitation with upslope flow, and cold air damm ng can both change
the orientation or position of a boundary and increase the upslope
conmponent of the flow.

Atlantic Tropical Storms Mrco (1990) and Jerry (1995) were chosen
because coastal fronts, cold air damm ng, and orographic enhancenent
significantly alter each precipitation distribution far away from the
storm center. Both Marco and Jerry produced rainfall maxim over 230
mm though neither storm ever reached hurricane intensity. The high
precipitation totals distant from the storm center can be attributed
to the interaction of synoptic scale and nesoscal e features. NCEF' s
Unified Precipitation Dataset (UPD), synoptic upper air analyses from
NCEP/ NCAR s d obal Reanalysis, NHC Best Track data, and hourly high-
resolution surface data from the USAF s DATSAV3, NCEP's ADP, and
ICOADS will be used to explain how the coast's physical features
nodi fy the total precipitation distribution.



A Sinple Physically Based Snowfall Algorithm

Dani el K Cobb Jr.
NOAA/ NW5, Weat her Forecast O fice, Caribou, Mine

The era of highly detailed digital forecasts and increased client
expectation has i ncreased demand for detail ed and skillful
guantitative snowfall forecasts (QSF). The challenge of accurate QSF
given inproved NWP quantitative precipitation forecasts (QPF) lies in
the ability to accurately assess the snow ratio and its evolution
t hroughout a snow event.

Snow crystal density is primarily a function of tenperature and
hum dity. Highly spatial or |ow density crystals such as dendrites
are favored at tenperatures between -12 and -18 Celsius. This
tenperature zone is commonly referred to as the snow production zone
(SP2) . Low density crystals are further favored in supersaturated
environments as would be expected in at |east nopderately ascending
air. In a basic sense the observed crystal density or snow ratio is
at any given tine the result of a natural integration of the
tenperature and humdity along the trajectory of the falling crystal.
(bserved snowfall is then the integration of the product of snow ratio
and precipitation rate over tine.

The snowfall algorithm developed by the author, mnmimcs nature by
using a top-down approach to calculate snow ratios at given tines
using NWP data sets. Layer contributions to snow ratio are a function

of tenperature, vertical notion, and relative humdity. In brief, the
average tenperature of each humd |layer (RH>75% is equated to a snow
ratio. The snow ratio is then weighted by the layer’'s percent
contribution to the total colunn upward notion. Finally, the snow

ratio contribution of each layer is sunmed up to yield a sub-cloud
base snow rati o.

The highest snow ratios, 25:1, wll occur when the bulk of the
vertical motion lies within the SPZ. Smaller snow ratios occur when
the vertical nption maxi ma does not coincide with the SPZ, or when the
vertical notion nmaxima stretches vertically from the SPZ encompassing
bot h warner or col der tenperatures.

The snowfall algorithm can be used with both Bufkit and as a Smart
Tool in the NWS's Graphical Forecast Editor (GFE). Bufkit data has
the advantage of having the highest vertical resolution possible and
consequently the best estimate at a given point of snow ratio and
potential snowfall. It also allows a forecaster to evaluate the snow
ratio through visual inspection of the sounding. The GFE Smart Tool
has the advantage of producing aerial distributions of snow ratio and
snowfall. The best forecast would be nmade using the two together.
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This presentation will briefly review snow mcrophysics as it relates

to snow ratio and the nethodol ogy of the algorithm Application of
exanpl e output from both the Bufkit and Smart Tool versions wll be
dermonstrated wusing a case which occurred over northern Miine on
January 22, 2004. Finally, efforts t owar ds a conprehensive
verification of the algorithm for the upconming w nter season will be
i nt roduced.
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The Effects of Climate Variability on Buffal o, New York
Wnters

Robert Ham | ton
NOAA/ NW5, Weat her Forecast O fice, Buffal o, New York

Over the past twenty five years there has been a dranatic increase in
the research and understandi ng about the effects of long term gl obal
weat her (e.g. climate) phenonena on sensible everyday weather. This is
especially the case with El Nino Southern Gscillation (ENSO. Wile
ENSO refers to a climate process based in the Equatorial regions of
the Pacific Ocean, it has far reaching effects around the entire
gl obe. These effects have been well docunented and di sseminated to an
increasingly astute, geopolitical public, but there is a need to
understand these effects on a | ocal |evel.

Research by the Clinmate Prediction Center has shown that El Nino, the
warm phase of ENSO, has substantial inmpacts on the sensible wnter
weat her across the Northern Plains of the United States. Tenperatures
in this particular region average well above normal during the wi nter
nont hs, and studies have shown that the positive tenperature
departures extend across nmuch of the Great Lakes Region as well. There
are also very noticeable anonmalies shown during the cool, La Nina
phase of ENSO.

Whil e noderate to strong correlations with ENSO can explain many of
the tenperature and precipitation anomalies on a local |evel, there
are other climate phenonena such as the North Atlantic Gscillation
(NAO that have sinmlarly inportant weather controlling effects. The
NAO is the woscillation in nmean sea |evel pressure between the
subtropi cal high over the Azores and the polar low in the vicinity of
Iceland. A corresponding index relates to the difference in pressure
and 500 nb heights between the two areas and can be either positive or
negative, dependi ng upon the departure from normal for both vari abl es.
Unl i ke ENSO which remains in one phase for 6 nonths to 3 years at a
time, the NAO index varies from year to year, nonth to nonth and even
week to week.

Tenperatures across the Great Lakes Region, including the Western New
York area, average above normal during positive phases of the NAO with
bel ow normal tenperatures and above normal snowfall found during the
correspondi ng negative NAO events. Wile these findings are inportant
in thenselves, this study will show that substantial anomalies occur
during specific conbinations of ENSO and t he NAQ.

Tenperature departures for the winter nonths (Novenber-March) since
1950 were averaged then grouped with ENSO and NAO phases. The results
show that positive tenperature anommlies nore than double during a
‘phased’” EI Nino and positive NAO episode conpared to averages found
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when only looking at El Nino events. Simlarly, a 50% greater positive
tenperature anomaly was found during a ‘phased’ La Nina and positive
NAO event. In contrast, the conbined effect of a neutral ENSO and
negative NAO provide stronger signals for colder wnters. These
stronger signals are seen within the tenperature departures although
sonme simlar evidence can al so be found.

The study wll ultimtely show that integrating several climte
variability npdes with tenperature and snowfall departures can be
quite useful on the local level. Recognizing the effects of these

combi ned variability npdes (ENSO and NAO can be very valuable for
local wutilities that routinely plan several nonths in advance for
natural gas and heating oil supplies. Local nunicipalities can also
benefit fromthe data for snow renoval budgeting, and depending on the
| ocation of the study, recreational businesses such as ski resorts can
i mprove their planning as well. In the broadest sense, value is gained
by wunderstanding that |ong range forecasting depends on several
climate processes rather than just one.
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A Long-Lived Intense Continental - Scal e Front:
28 February-4 March 1972

Lance F. Bosart
Department of Earth and At nospheric Sciences, University at Al bany,
State University of New York, Al bany, New York

The nmost intense large-scale front the author can ever renenber seeing
(going back to the 1950s) occurred from 28 February through 4 March
1972. The front had its origins over the northern Rockies and the
Hi gh Pl ai ns. It then expanded eastward to New England and sout hward

to the G@ulf of Mexico. Frontal tenperature contrasts exceeded 50°C
over 500 km

The purpose of the talk wll be to: 1) illustrate the inportance of
diurnally varying differential diabatic heating on frontogenesis, and
2) show the structure of front-terrain interactions. Also of interest
is that despite the long-lived nature of the front and the associ ated

intense thermal contrast that no significant cyclogenesis event
occurred.
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Convecti ve Boundary Layer Structure in the Hudson
Val | ey

Jeffrey M Freedman, Ricardo K. Sakai, Mathew J. Czi kowsky, and
Al exander Tsoyr ef
At nospheric Information Services, Al bany, New York

David R Fitzjarrald
At nospheric Sciences Research Center, University at Al bany, State
Uni versity of New York, Al bany, New York

The structure and dynamics of the convective boundary l|layer (CBL) are
well understood, but the presence of topography alters certain
features. Here, we present case studies and a conposite of unusual
convective boundary |layer structures observed during the intensive
field campaign (IFC) of the Hudson Valley Anmbient Meteorology Study
(“HVAMS"). The HVAMS | FC depl oynment occurred during the fall of 2003,
and featured a dense network of high quality high tenporal resolution
surface stations and renpte sensing platforns, including periodic and
conti nuous nmeasurenents of vertical profiles of wnds, tenperature,
and hum dity.

To identify conditions favorable for devel opnent and maintenance of
the double inversion, observations taken from a variety of renote
sensing and observational platforms were nmde during the HVAMS |FC.
These include CBL structure flights on the instrunented University of
Wom ng King Air aircraft, vertical profiles of tenperature, humdity,
and winds from the Tethered Atnospheric Observing System (TAQCS),
Al bany National Wather Service raw nsonde data, a NOAA Environnent al

Technology Lab wind profiler, a sodar, and the Mbile Integrated
Profiling System (MPS) fromthe University of Al abama at Huntsville.

Despite vigorous convective mxing, significant directional w nd shear
is frequently noted above 0.5z;, and appreciable vertical scalar
gradients are observed. In the extrene, cross-valley horizontal
advection and along-valley channeling leads to an afternoon double
inversion within the CBL. These differential advection effects have
not previously been extensively docunented nor are they accounted for
in nesoscale forecasting or air quality nodels.

The persistence of the multiple BL structure depends on the intensity
of surface buoyancy flux, which tends to destroy the mdlevel
i nversion, and horizontal thernmal advection that tends to enhance it.
The conbined influence of valley channeling, fog, and overlying
forcing (i.e. advection of warnmer air and elevated mxed |ayers from

off the Catskill Plateau) is key in the formation and nmaintenance of
multiple mxed layers within and above the Hudson Valley. Valley
channel i ng serves to mai ntai n | ow | evel anbi ent condi tions

(tenperature and humdity); fog occurrence diverts energy that would
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nornmally initially be used to drive nixed |layer gromh to dissipating
the fog; and finally, warm air advection aloft helps to strengthen the
established fossil inversion, allowing for the developnent and
persi stence of the nmultiple m xed |ayers.
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Rai n Shadows in the Hudson Vall ey

Jeffrey M Freedman, Ricardo K. Sakai, Mathew J. Czi kowsky, and
Al exander Tsoyr ef
At nospheric Information Services, Al bany, New York

David R Fitzjarrald
At nospheri c Sci ences Research Center, University at Al bany, State
Uni versity of New York, Al bany, New York

The classic topographically—nduced precipitation shadow is often
associated with the large muntain ranges of the western United
States. Here, we present three cases of such rain shadows in and
around the Hudson Valley of New York State, where the valley walls
range from 200 — 1000+ m These events occurred during the intensive
field campaign (IFC, September - October 2003) of the Hudson Vall ey
Ambi ent Met eorol ogy Study (“HVAMS'). The HVAMS | FC depl oynent featured
a dense network of high quality high temporal resolution surface
stations and renpte sensing platforns, including periodic and
conti nuous neasurenents of wvertical profiles of w nds, tenperature,
and humdity. As such, previously anecdotal evidence of downsl opi ng—
i nduced precipitation shadows in the Hudson Valley can now be

gquantitatively docunented. We will show that these rain shadow zones
are directly related to the overlying wind field and underlying
t opography, as well as the vertical tenperature/humdity profiles.

Finally, we show how the long-term (less dense) observation network
does not necessarily depict these rain shadows.

Especially influential topography is the Catskill Escarpnent, a part
of the Catskills, an eroded plateau west of the Hudson Valley. Between
Kingston and Catskill (about 35 km, the Escarpment forns the west
wall of the valley (the “Wall of Manitou”) with elevations in excess
of 1000 m north of Catskill, it turns to the northwest (just to the
south of Catskill Creek), where it fornms the Blackhead range, again
with elevations in excess of 1000 m

Three heavy rainfall events occurred during the |FC. 23 Septenber, 26-
27 Cctober, and 29 Cctober. Each was characterized by rainfall in at
sone |ocations within the HVAMS environs in excess of 50 mm during
the 26-27 COctober event, rainfall exceeded 100 nmin a few | ocations.
All events also featured distinct precipitation shadows in one or nore
areas of the valley, with rainfall anpbunts 20 - 60+ mm |ower than
observed in the surrounding higher terrain. The orientation of the
Escarpnment with the prevailing wi nds above is a key factor in
determ ning the extent and magnitude of the rain shadows.
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The Hudson Val | ey Anbi ent Meteorol ogy Study (“HVAMS')
An | nvestigation of the Diurnal Evolution of Local
Circul ati ons

David R Fitzjarrald Ricardo K. Sakai, Mathew J. Czi kowsky, and
Al exander Tsoyr ef,
At nospheri c Sci ences Research Center, University at Al bany, State
Uni versity of New York, Al bany, New York

Jeffrey M Freedman
At nospheric Information Services, Al bany, New York

Jessica Neiles
NOAA/ N5 Weat her Forecast O fice, WInington, North Carolina

Rodrigo da Silva, OGtavio C. Acevedo, and Osvaldo L. L. Moraes
Uni ver si dade Federal de Santa Maria, Brazil

Begi nning in Autunm 2003 and continuing through the summer of 2006, a
team conposed of researchers from the Atnobspheric Sciences Research
Center (University at Albany), the University of Santa Maria, RS,
Brazil, Atnmospheric Information Services (Al bany, NY), and graduate
and undergraduate students fromthe University at Al bany Departnent of
Earth and Atnospheric Sciences are exanmining how the nesoclimate in
New York's Hudson River Valley (the “Valley”) is nodified by the
t opography, |and-use heterogeneity, and diurnal changes in atnospheric
stability. The project has inportant practical inplications in terms
of understanding the neteorological input to pollutant dispersion and
transport nodels, operational neteorology, air mass nodification, and
nmesoscal e nuneri cal nodeling.

This is a basic research project funded by the National Science
Foundati on (NSF, Physical Meteorology Section) that ains to address
the foll ow ng questions:

How do valley topography and 1|and-use patterns nodify the
observed | ocal climate under range of different weather
patterns?

How much does surface tenperature and humidity vary over the
Hudson Val | ey | andscape?

What causes changes in wind direction & intensity (w nd shear)
wi th height?

How do wi nds, tenperature and hum dity evolve over a sequence of
fair weat her days

How does the valley channel winds in the daytinme and at night?

In addition to focusing on the above issues, the HVAMS network was
al so designed to acquire data during significant transi ent phenonena.
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During and after the HVAMS Intensive Field Canpaign (I FC45 Septenber
— 31 Cctober 2003) these have so far included heavy precipitation
(three occurrences during the IFC) and high wnd events during
Cct ober 2003 and April 2004.

The | FC featured the deploynent of 9 Integrated Surface Flux Facility
(ISFF) stations and the Tethered Atnpbspheric Gbservation System
(TACS) from NCAR, the Mbile Integrated Sounding Unit (MPS) fromthe
University of Alabama at Huntsville; the University of Wom ng King
Air instrunmented aircraft; NOAA's ETL wind profiler at Schenectady
Airport; a sodar near the Hudson River ten mles south of Al bany at
Schodack Island State Park; and additional raw nsonde | aunches at the
NS WO Albany. In addition to these |FC observations, long-term
depl oynents (1 - 2 years) of five weather stations at various sites
within the Valley and a 20 mflux tower located at a farmin Red Hook
(northern Dutchess County) continue to acquire high resolution
nmet eor ol ogi cal and trace gas dat a.



Eveni ng and Nocturnal Wnds in the Hudson Vall ey

David R Fitzjarrald, R cardo K Sakai, Mathew J. Czi kowsky
At nospheri c Sci ences Research Center, University at Al bany, State
Uni versity of New York, Al bany, New York

Jeffrey M Freedman
At nospheric Information Services, Al bany, New York

Channeling in the Hudson Valley on fair weather days often leads to a
convective boundary layer with a deep along-valley flow that shears to
cross-valley flow in the upper mxed l|layer and above. On days with
little synoptic disturbance, |ower atnospheric nixing continues in the
convective boundary layer for a time following the end of solar
heating and sets the stage for devel opnment of the nocturnal boundary
| ayer. The subsequent growh of the stable surface and boundary
| ayers often depends strongly on local topography and |and cover.
After the wearly evening transition the wind at 150-300 m often
exhibits the wind direction that was previously above the daytine
m xed | ayer at 850 nb.

During the Hudson Valley Anbient Meteorol ogy Study (HVAMS), 26 flights
of the instrumented Wonming King Air were conpleted, with nost flight
tracks confined to a 100-km stretch of the Hudson River just south of
Al bany NY. Because of flight altitude restrictions, neasurenents of
the stable boundary |ayer were made during a series of early-norning
and early evening ‘close approaches’ by the Woning King Air research
aircraft to snmall regional airports. As the night progressed, a |ow
| evel (80-150 m altitude above river level) nocturnal jet was observed
to flow along the Hudson valley axis on fair weather nights. W
present several cases observed during the intensive observation period
(Sept enber-Cct ober 2003). Speci al effort is made to coordinate
observations from an 18-station surface station network, two sodars,
two wind profilers and tethered balloon-borne instruments. The HVAMS
surface network (nine flux-neasuring weather stations, 5 standard
weat her stations and operational weather stations) is used to identify
how nocturnal m xing episodes that may result from the jet presence.
Spatial differences in mninmum tenperature are related to the
noct urnal mi xi ng epi sode frequency.
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Spati al and Seasonal Changes in Watershed Response to
Rai nfall Events in the Catskill — Hudson Vall ey Regi on

Matt hew J. Czi kowsky, David R Fitzjarrald, Ricardo K Sakai,
Al exander Tsoyr ef

At nospheri c Sci ences Research Center, University at Al bany, State
Uni versity of New York, Al bany, New York

Jeffrey M Freedman
At nospheric Information Services, Al bany, New York

A series of rainfall events occurred in the Catskill Muntain — Hudson
Valley region in September and October 2003, during the intensive
field campaign (IFC) of the Hudson Valley Ambient Meteorology Study
(HVAMS) . Precipitation in the region during sone events was not evenly
distributed spatially due to the presence of rain shadows.

Consequently, the watersheds of the region did not receive uniform
anounts of precipitation, and may be expected to respond differently.

Si gni fi cant r egi onal vari ations in such responses my have
inmplications for forecasts of event streanflow peaks and the
subsequent streanfl ow recessi ons.

We exanm ne watershed response for watersheds inside and outside of the
regional precipitation shadow in terns of streanflow peak, streanflow
recession (the decline in streanflow followi ng the streanflow peak),
and diurnal streanflow fluctuations in the dry periods between
rainfall events. Secondly, these precipitation events occurred during
the autummal transition period fromthe growing to the dormant season.
The decreased evapotranspiration during this transition period should
al so change the observed watershed response, and are exani ned.

W present cases during the HVAMS |FC during which nine NCAR-PAM
surface weat her stations and five Hobo surface weather stations (Onset
Computer Corp.) were deployed throughout the Catskill - Hudson Vall ey
region to provide detailed regi onal spati al di fferences in
precipitation for each event. Fifteen-m nute USGS streanfl ow data were
used in the analysis.
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